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(54) REPLACEMENT TIMING DECISION SYSTEM FOR TOOL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a replacement timing decision system 
of a tool which can be constitution by reducing a cost further with high 
reliability. 

SOLUTION: A replacement timing decision system of a tool measuring the 
vibration of a rotary tool 31 having a cutting edge by a vibration sensor 51 to 
decide replacement timing of the rotary tool 31 is provided with a filter 53 
separating a prescribed frequency band from a vibration sensor signal S3 
output from the vibration sensor 51. taking means synchronizing with a trigger 
signal S2 of 1 pulse relating to one turn of the rotary too! 31 to take in the 
vibration sensor signal S3 through the filter 53. and a decision means deciding 
replacement timing of the rotary tool 31 from the vibration sensor signal S3 
taken in by this taking in means. The vibration sensor signal S3 is taken in 
synchronized with the rotation of the rotary tool 31. so that a vibration 
characteristic in according with a cutting edge position can be clearly detected. 
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ffiaiflliKlMO 1 mmzMLX 1 JV\^X(Oh U ;*r'ft-^i: 
XTJ^I,Zi5\>^X . 

<D^mmi:mi-mmutt:mx.x^^^zbim 

MB^'j^^sJi, miiy 4 ^i^^^mitimm-ty^im 
i^ji-y'U'yhmix. mmm^y^m^izm 

ir'mtmm^b^mix^^hztiumt-fixM: 
iimm4 ] tmms ^zmm<Dj.M(n^mmmm^'y 

(0^m^it^^t:xM.->'y:fmm^mm-?>m2x 

t^mXTyrt?:iMlX\^i,Zti:mik^?>XM 

^immn&>-x7-Mzi5\,^x . 
mtmm^y^m^ii. AD^^iixmsm^k^mz 

fffe7'f;l':5'tfO;«-yh5r7i§»Stli, ClOAD^tCfc 
(tl.-9-i^r;l^if jSEitco 1 /2OTt::ISS$iiTi^l. ^ i: 
i:nWLk-ti>XMcom.mmm^i^XT-U. 

[000 1] 



mm'r^titim^xM:Comi^m]-^y^izx 
I. mmmxM(^^tmm?:m&thxM<^iSimmm 

m^iyXf-Mzm-t^ . 
[0002 ] 

a) mifzxfmmx'ii. Ncsifitj:ox>h-s;i. 

«£7)|il|6ift£7)3S«ilf$^^flSL. IIIi5lft*«^T' 
fiMRB^tcatTtJ^. SMlft^c^^a (ATC) 
J: 0 mmrnXM^ g iftWtc^a^^l, J: 3 ^IftO^ 

3c^B*WJSi^XxA ^ii;tT V ^ I. ^ 1 1 J: 0 , Xfm 

aw^^iiftft^m. ; *<-c# tcox. Ncximm 

[0003] }MUzx^<7ymmm^iyXTAh i 
xii. mm. m^xMco^mi^zmt^h/i-^^miii 

xM:Co-^mmx%h tm^tii^xTj:^^. mxM 
rnxmrnmi. ziii:^mix'i^(>timmuK 

;Hi ( rmsffl) f)<-&<7)L-^\e^mmx.t:m^XM<r) 

^mt^^-t^iyXTj*mhtix\.^i . tfz. m 
coi:ftc7)^^B#^fl^x;^-rAt Lxii. mmxM.<nm 
mmmmihic^miziim^xa^. m$.mxM 
<^mmm^zx KixM^c^^mmin^i-h-yXT 

Ai}m(ytlX^^&, 
[0004] 

imMmmixottmm u^l^^^*^. zcox 
o^j:mmxM<n^m^mm^'^x7-j^xii, d:<7)Xo 

:k^^mmiitLx^mxM(7)^mmtii-thm\ « 

mmimtai. mmuKm^z^mtx^m't^'^XT 
t/^±^<^<t-ti(r>x. m^ffiMx^m^&^tini 

NClffiScOv'X-ri.fc LTti, -miiZiiht Oft® 

i^;^rA{±. mmm\tmzmff-timmizMLxii. 

^ffifzMz^ xM<7i^immtm^-tm^^^:. m 

3x h a)mmizif-oxximm(oMxax h tmm lx 

[0006] ^wmmi,i. smizm^-rizbtpx 
t--ymm^(^^\^xMco^mmm&=^x7-Am 

^^^Zbl,zhh. 
[0007 ] 
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mmpm^^xTMi^ i trciimmmmfhtit: 

H«iB7'f;l^rJ'^aLJt«-fe:y9-ft#2:K'5atfBX 

t. ^mx.x^^i^bt:m.h-rh, 

[0 0 08] ico<J:3:5r*^Hfl(cj:n{f, UllKlMoli 
ll]3SI:Rc7)(i]$Ki: [S|X8§-ti-ClX 0 CO 

^aig-r ; 1 1 J; 0 , [ii!Kiftco#w^ioe«^^s& 

[ 0 0 0 9 ] if^, *^BB{CfSI.I:R03a^^WWS^ 

T2>,immfh^btin'%h<nx\ v-xrAffi^tcg-r 

[0 0 10] liLhtiJV^T, l^Lfzy ^ hLX 

tijgpt. ;icr>m,mzi,^m.\i!>^ixtz\^-9mmmi 

[0011] t^j:h*>. miisiftwjiiimwi'hSLSgM 
i,±-^f^mMm,z^<mitff:iX\ u-nxy ^)V^\,z 

tfz. n'^^mmmimmmzmttzmm-^y^ 
m^ffi\^—9m.^m^-thm\mi^z.x\^h<7yx\ ^ 

t'W^^eoem® SriS»Jgtc¥iJBIr-ri. z b mmb 

[ 0 0 1 2 ] §<oC. LTJi. 7 ^ 

;l':?$-jlL/i|giH:>-tft#S:':7X-7'^-y hmi 

X . mmm^ y^m^^zam-rh •^x-t'i^ ■/ h m 



±i-f>mMimxnn^mm^mm-ti'm^b m 
ifcm^mmtizbmt(>tii, 'f^j:h%. 
m^^miiwm-^y^m<r>mi,z^:j^-rv'y vm 

«KHt ^xmim<nm Srfi^ ^ ^ t m^b =5: 

0 , mmi^(^mmm^m>x-mmm\,zi^^-fh z. b 
if^^b-^j:^. m.-:>x, m^^mzxhxMco^mmm 

zbmmb^j:i. 

[ 0 0 1 3 ] LT, muzmm^b txa. m^^ 
Pai*lt#^ixl.'>x-7V-y m^<r)^i^m^ntiitt 

A->'y'/mim^ti>m2XT'yrb. z<7)xa- 
=jyymcr)\^-9^. mmmxM.<r>mmmmc7) 
T^x-yix-y himxhib'mt^mxT'vrbi 
mtzm^mt^tii, -i^t-, •>x-yi/.yhf^ 
^coT^ttJi . ^mimmm ^^h^bizx^o^tbi 
zbm-^^, i-^h-h. zff)Xdizmmmm^ 

nmz'yx-ru-y hmm^&jmt^m^tizb 

ti^mb^j:h. 

[ 0 0 1 4 ] ^fc. mm-ky^ii^f}^AD^Wi^n.xJSi 

mi. z(7)k.xi'&mzmh^yrivmm.(r>\/2\:x 

y^mi^ K'D^\.zm^h-^yr)vmm.<r> i/2a 
Tizm^lZbizX^. FFT»«f(ci3(t2.«:«MI?g 

mLt(r)m'mss.-!/^mmmsmm.i^mz9i o fi=5r-^ 

xmix?>. ^^h^h:ii'}Ti^yymi.^^stthZbti< 
^^b^sh. 
[00 15] 

m^zm-^^^xmmh . a i ^z\t . i?^%mcr>^ i mm 
mvi\^txm-^^m^'&i^^T^i3mm^ixrz^c 
xmmifi^-^fix\^h. zwcxfrnmui. r- 

*3i:, ^cO«S*«s3^|!c<lSiJ»-ri.NCgB4i:*> 

[0016] Hirfeiis*fit=3{i, Hfriav-^ 2 1 co^b 

5rWffl-r'l.xyFS;U3 It. ^cOxyF S;U3 1 
tt3 200 tlHHK$-ti-|.l;m-?4BE>'NVUX^-:? 3 3 i: 
S:#^T■1f^§i^■rv^S. «M-?fiEAVl.>^t-:J'3 3 

::ix(;:J;'5, xy K$;i/3 l OIlUKtcff-jSWS-^^? 

mmminmt,z7^ti.o^z. 2i^c75W?33 ia. 31 

B J: 0 fl]HittDl2rff o 0161* 0 , 2 ^<^m 3 
1 A, 3 1 Bff)o*>. ^^-fflij^c^WJiii^Sn, ■I'-y^y 
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[00 1 7] BtriBNCgia4{i. miliZ^s^ixtXd 
iz. ±^L/c^m-ffiEAVP;^^-^'3 3$:$i]ffll1-|.$iJ 

mmE4 1 b , z<Dum^w.4 1 izmm^s i srisi) 

3y^^-74 2iS^-ir^■Cffifi!4$^^. ayha-y4 
ft^Atti:/]ffl«Ol Ote5I;n-y^'^4 3*ii6tt'?> 
nn^-S.. i^, IOffi5gd^y;?;^4 3{4, l*lg|5{=AD^ 

mmti. zMzx<^iE^co^m^yy'jy:/'mf& 
[0018] I omtr-y ^';^4 3«4^i[c73Aai:'iffl;K 

y6 3izx*)mm-^y^5iLmm^itx^^^, -eu 

[00 19] ayha-74 2(4, l23t^K-rj;3t. 

?«»ga4 4 J: mi^m a 5 ^ #^T^ifigsnl. * 

§ixS8^cOft-^5:ffi03itfIRa^S4 4 2t. Z<rM 
a^g4 4 2 1 J: ^)ffiOai^^Jt(t^tS^v^•CByfex 

> K $ ;p 3 1 (nmwmkvm-fhv^^^'&A 4 3 1 ^ 

*Si.TV^I), i^. ia3T'{i:0S^^B&L7t*5^ flS#S4 

;u3 1 co3<ml^#ffl^Wli)^-r■s¥lJ»f^5t*-^«BK§^^rv^ 

[0 0 2 0] ^<?)J;-5<c«)S;«Xf^«itcfcv^T, i 
CD n y h u-v 4 2 A^A,$iJ»^i^S 1 *5$iJffllft-^7-< 

>-6 1 $::frLrsijffliga4 1 tcai:»3$fii.. 

© SlJfflIgS4 1 {4> C:(7)$lJfflI«-^S 1 izS-cJv^thHe 

«l$iJfflltit(C. xyHS;P3 l<7)i[iifi{c^ftLT l/-^ 

T3yhD-74 2tcai*tl.. 
[002 1]® 3yhn-74 2(4, hiJ;*'fl-fS2 
$:Mi;<fitT, lllT-{4ll*S:B&L7'^-fe>-niJ«9^ 
y^:fr LTWi-by-ts 1 C«)-fey-tfi-§-s 3 $rai:ft 

® mm-^y-^ 5 1 *»^>ai^] yt^^t-f s 3 



5 sizx '^smmamt^m^^tifzm. muhvm 
#s 2 1 i5i^$-ti-TKa*g4 4 2 tziRoa^ fis . 

[002 2] i^. a~/-<xy Dili's 3m-yh:^ym 
mmi. xy HS;l.3 icoOTJffiiSiiC'OlicfggJStciSg 

n), xy^'S;^3 l«Oi[iS:$rN(tS:)i:-ri.i:, 

f =RxN/'60 

ItZ^-yXW-iH^tlh. 

® ®~®0^'93iUtcJ:'9, *ii!H:y^?-ft^S3m 

UA A 1 ?r:fr LT«5KgB4 7 t^^^Sni. t t>{c. 
¥'JS^S4 4 3tt>j||^>^T.^. 

[ 0 0 2 3 ] m^^m 4 3 J: 
w^wsi-s^ii^- mmizm-^^^xmrnt^. ma 

izii. ll2lc^;^iiSi:tJc^xyh'S/P3 1 ?:ffl>r\ m 
«5 0 0rpm, jM0j£K2 5 Omm/min, •ejOa^>*4 
mmtlggL, SS4 0 0*^f>>S:l.'7-^2 iSrJPXtJt 
tl'W, B^HiSJ^ (•tyr/P^'^AO. Smsec, P-A 
Xy ^)l':?5 3(7):^'yh :t 7 jgjS^St 1 0 0 Hz ( tJfflSI* 
S[<0BS6^) ) S:^t3tEl*%§n-Ci.^l.. 04^*31^ 
04 (A) <4iit!;-by-f 5 i*^4)ai:tjSixl)fil&-fc: 
y-tfi^S 3c7)^PBliSjeT*) 0 , 04 ( B ) {4n-A-x 
7 /P^- 5 3 Sr ii L;^-:m«ofHJ)-b y-f ft-f s 3 c7)a#ra?S 
jet'$)Os 04 (C) {4SiJffllgB4 l*»ib{fJ^)§^i.l.b 
U S 2 cOB#H&jeT-S> I. , 

(0024] m¥S4 4 2i}-t>m&^m a 3 
04 (B) (r)Xom^(ommx'h'—:^mPA. pb*>' 

i2i6'^ixl.St!l-feVffi-^S3*<jM^>^ll., ClOt-^' 
ffiPA, PBii. xyK5/l/3 lc7)W3CJ3 1 A, 3 IB 
2 1 l,zm^Lfzm<r)miX'$) O . xy F 5;l/3 
l;i)^'2ft£0-W^3 1 A, 3 1Bt:^LX\^hcr)X\ <I)J} 

3 1 A, 3 1 B<^t-:?{ixi:(cS^xl.. 

04 (B)<7)mm^y^m^s3izm'^\^x. 

[0025] n^¥S4 4 3«4. t-^ftP 

A, PB3{)<05 (A) ti^-Tidt, {ff>-:>#*5::j'-^rv^ 
^fc«-C'S'ft;LTV%2,B*^, xyH5;l'3 1^0^3]3g3 1 
A, 3 1 BtCJg^, f--ytyi5^^*i^t.TiJ^>-r, Elt 

05 (B) iZTfktXoiz. h'—^mPAcom^ 
^-ftis i b - ^ fil P B COB^S W^-fkO^lctf /c. o § *5 
:»c#<:5r^^v::®^, 2tjcc7)4j]^3 1 A. 3 1Bc7)3*>0 

v^-rttMcffl«, i-y \^y:/m^zximmt^^trzbm 

[0026] tfZ, f-^'fflPA, PBOB#ra«^-fbSr 

x'o^mmzmm-hm^. meizir^t^oiz, xyK 

5;U3 l£7)aDl[limfcfifStf-^ffiPA, PBPBlCO^ft 

j'To-y h L, mmwi^^-&^mb^j:'>fzm^x'm^ 

#S4 4 3 ^^1= , t ^iJ^-ri. J; -5 LT 
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t J: V ^ . Z<7)Xd 4 4 3 OfiJ^tcScfv , 

3>'ba-7 4 2*>A,®Jffll^B4 1 l,ZXM^S^i^i'K^ 

^' 2 1 (7)tt«. X y K 5 ;U 3 1 coj^tt, 0 3[Jg# 

[0027] fraoi 5 1 ll*fi?g®i;ckfi{i\ (^O 
<ta^^«*^*l), ■f'5:i?*>, xyh'S/US l;7)jiijlil 

y H 5 /l^3 1 [UtetWLT 1 VNVUXCO h 'J ;iyfl-f S 

2 i: |HlRB$-(i-T*ii)-fey-9-fl^S 3 S-JR 0 ii^•r'V^|,^7) 

t% x.yvs.ji'S icowDs lA. 3 1 BwiaamjiGt: 

A, 3 lBc7)^m^S:S»Slc«ffi-ri>Ii:*it-# 
•S. t^oT. xyK5yl'3 l«Ofl]733 1 A, 3 1 BcO* 

[0028]^7t,x>-h'S;U31 c7)e««ffi^iESI(c 

mm-ti z t *^"T'# h ff)x\ i^x^j^mm\,zmth n 

Ncximmiiz^izi^xTAmm-t^ztt^X'^ 
h. ^Lx. xmmmm\mwim.mm.z^ < 

hi. 

[0029] mz. ^m<^^2m-mm^zr>\^xmm 
•fh. ^XT(r>mm'\i. mzm^nLfzmtfzim 
nmmx\m.u<r)mmi.z-^^^x\t. ^(r>mmm 
t tzit^mh . mmco^ i mmmx-n , m-^ 

m^y^yesizli. mW}-^y^5 li}-i=\ii:f]^ixt:m 
m-t y^ms 3 1 0 0 H zm±iOffii5«^ii-2: 
^m^.t:tl^-''-^xy ^ Jl-^ 5 3tiWf(>iiX\'^fz. 
Zti^zMlX. m2mtmmX'li. u-nxy-^iv^^ 

3 (nij •/ Vi!y^m.t^ I o •/ ^ ;^ 4 3 <r)n%<n> 

hXi%mi<r)K\i^mzmh^yr)V'mm.<r) i /2 

[ 0 0 3 0 ] t , ma^iT)^ 1 rj y h D 

-54 2£7)rta5WSmgK4 4l=igg$^l/iflg^g4 

4 3(±. »-by-9-ft-^S3i7)t-i?aPA. PBlClS 

m2|IIiiJg®-C'«, ¥'J«#a5 4 3(i. 07(C^-r 
iolC. Ka#S4 4 2*-^>iM^>*lfcfil8-fe>-9-ft-fS 
S^-^x-yUvh^efLT, aiS«|-ty-9-ft^S3 
CJtJC-ri. '^X-T'U -y hffiit^ «i^?.««fa! 5 4 4 



JtB*^^WIIrri.nBfliP5 4 5 i: $r{i;iTC^&^*^ffla 

<7)«^tt{i, 70db/oct SJST'&S S L 

[00 3 1 ] c:iOfi|BrgP5 4 5{i, I17*>^)WSJ:^ 
\.Z. ^lXT-yr54: 5 A. m2XT'yr545B. % 

54 5 ATii. -^B§rarttl^iixi,'^x-yix7 hffi 
^coTi^ttS-ffth-ri.. l^2Xr77-5 4 5BT{i:s II 
1 Xr -yr 5 4 5 AT'^ttJ^it/cfSScTifejfflcTJB^raW^ 

4 5 C t-Ji , m 2 XT -y T 5 4 5 B "CffMS tltzXM.- 

>'y'fm^<r>\^-9i. xyHSyws icow?33 1 A, 

3 1 BC^flStl.'^x-yP'y hf^StTS)!. i: flirt 
I.. 

[003 2] fLT. fl^^g5 4 3«i. XA-i-'y^ 
^flffif-rs. i^, Ztim-<r)UWz-:>ux\±. mitz 

m 1 ■mmm.^zmi>T.M:(r>-^nmm.i^x'fj^mn 
m.<7^m^x'h D , wfi-f-s 1 coiuM'i^mm-^y^m 
^sstx'comf^mmmx'hicox'. ^(7)m.mi:m 
-r-i., 

[0033] 'AI,Z. ±aL/ifl^#g5 4 3 tC<tl.Ift 

ff)xtmmcr)p\^^mt:. Mmii,zM':s\'^xmmth. 

118 Wi. |IIlEi:5 0 0rpni, j* 0 MS 2 5 0 im/nii 
W'93i;^l;4iiim(C|gSL, SS4 0 0*^f>^rl.'7-:7 2 

i^jnitJtk&w, igfrajSJ^ (■^fyr/i^^'-^Ao. 4 

69iDsec, o->'\°X7-f;P^5 3cOXr-yhJj-7^&Stl 
kHz) $r^Lf>;ll*%§nt:><^-i>. HStlfcV^T, 08 
(A) icii. iiiH:y-t^5 l^^/^iiii^^iXJtffiil-feV-t 

m^s3^a-jixy ^)\^^5 3imifdkcr)mW}-^y 

S 3 iOB#ra^fl? . b V S 2 iOm^a^ 

s^iTv^i,, 08 (B) wi. z<^m}-tyfm^ S3 

•^x-yi^ .y h8f*fS:ffV\ SiSffiUHryHffl^S 3{C 

mti 'fx-T'i/ 7 hfiistoi^raws-fbw 1 m-^ti 

[0034] I1X32=#^S4 4 2*><i>flS#S5 4 3 Wi. 

08 (A) <7)Xo^j:mx'mm-ty<rm^s3i<xi]^fi 

I. »#f^544Ji, ::(?)igii-fey-'ffi-^S3$-'57x- 

yi^-y h»*fL.T, mm-ty^m^s3i>znmi'y:r. 

4 5 1'{±, i 1 Xf- 7 7°5 4 5 AA^-£B#iaTrtlC: 
O^tUL. ||2Xr7r5 4 5B*<^c7)«¥%ffim 

m^it^:mxA-=jy^SimsMi^m^L. m3 

Xr 77° 5 4 5 C A^d £7)XA->''y7'ttllS M 1 <7)tf- 
^'€QA, QB<?)fifa$:, xyK5;U3 l<7)fl]?33 1 
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[0035] fJ^^SS 4 3 (i. HlliBf-^'fflQA , Q 
09 (A) l,Z^^tL^X^I>Z^ t°-^'<lQA, Q 
-rWf , fJg#S5 4 3{±, WJ}3 1 Bt«fS*i^tfc 

I.. nmi.z. m9 (B) i,z^-rxdi,z. ^'-^mqa. 
QBmmmziz^yi^mtf^^tfzm^. m9 ioiz 

lizm^th. 

[0036] ItraiOj: 3 ^rlg2llte»®t J:^i{4\ ^ 1 
t^j:hib. 5 4 3 *ifi«Hz y^ft-^ S 3 cOfiW 

^ffa;i:*^'f^, xyKS/1^3 l(7)g|&KB5:fiii6T 

mnmiz^tui-^ z t § . , 5 4 

3tCj:I.Xfl:CO$J^l^«cOflStiiSg{b§tT., ffia6T 

[0037] ^3t, TfeJ-ftJtaa^ilTtXA-xy^'fl^ 
SMl<7)t-i7fflQA, QBSrfl]?D3 1A. 3 1Btjtt 

< . ^^Ltz^x-mmmz'^ji-y'u -y him<r>sifm 

JU^ 5 3«0* •/ h:pf7m^t)<AD^t,Ziil,-fh'fyr 
;l^Jl«S<?)l/2OT{C^£$tiTV^Sc7)T:\ FFTM 

[ 0 0 3 8 ] i^. ^wm. ■m.ff^^mmmi.zm^^ 
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